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NETWORK SWITCHING UNj^T FOR A COMMUNICATION SYSTEM 



As a result of an increasing flexibility of the working conditions in terms 
of time and space, the number of those employees who do not perform their 
professional duties at their work station wHhe company is constantly increasing. It is 
5 known from "Das virtuelle Biiro, telcomreport, No. 4, 1997, Siemens AG Berlin and 
Munich, that, on the one hand, an access to the local data resources of the company 
(also called 'remote LAN' in the literature) and, on the other hand, an access onto the 
communication performance features offered in the local commimication network of 
the company (also called 'remote PBX' in the literature) regardless of the location of 

1 0 the employee are needed for an efficient handling < pf the tasks outside the company. 
In cluded among the performance featuroo in addition to the standard performance 
features in, for example, an ISDN^oriented communication network are^ for example, , 
setting up a conference circuit or signalling when a message is received? AA <^ 

In ourrcn t-communication systems, fw example, connection possibilities 

15 to a communication network brought to the communication system aro realized by 
primary multiplex access unit^rranged therein t hat orc tr ls u icfuu cd t o as Sj M - ■ 
accesses. The communication network can, for example, be realized by an ISDN- 
oriented communication network (Integrated Service Digital Network). For access to 
a local data network, for example^n Ethernet-LAN (Local Area Network) connecting 

2 0 a plurality of personal computers, via the ISDN-oriented communication network, a 
connection between the ISDN-oriented communication network and the local data 
network is realized via an external network switching unit ~ often referred to as^ 
'router' in the literature — connected to a further S 2M access. To that end, the 'router' 
is equipped both with an S 2M interface as well as with a standard LAN interface, 

2 5 whereby the S 2M interface is connected to the output of the S 2M access unit of the 

communication system and the LAN interface of the 'router' is connected to the local 
data network. 

In view of its critical function, a 'router' realizes the layer 3 (switching 
layer) of the OSI reference model (Open Systems Interconnection), whereby networks 

3 0 with respectively different topology of the layers 1 (bit transmission layer) and 2 



2 

(protection layer) are physically connected with the assistance of a 'router' « for 
example, Ethernet-LAN and ISDN-oriented communication network. In order to 
route data packets between the networks connected to a 'router', the address 
particulars ~ destination and source address - contained in routing information of the 
data packets are interpreted and evaluated by a control means located in the 'router'. 
Subsequently, the data packets are converted protocol-suited for a transmission. 

In order to be able to make the performance features realized by the 
communication network and offered at internal subscriber terminals available at an 
external terminal device, for example a terminal device connected to the 
communication system via an ISDN-oriented communication network, in the same 
way as at an internal terminal device ~ as intended in the framework of 'teleworking' 
-, German Patent Application bearing Serial Number PI 9808368.8 has already 
disclosed that terminal device-oriented signalling information as are usually 
transmitted between the communication system and internal terminal devices 
connected thereto in the course of a signalling protocol be communicated between the 
communication system and the external terminal device via a further payload data 
connection (for example, a second ISDN-oriented B-channel) established in addition 
to the payload data connection (for example, a first ISDN-oriented B-channel). 

The external terminal device is connected via the further payload data 
connection to a computer (often referred to as 'teleworking server' in the literature) 
connected to the local data network that controls the transmission of the terminal 
device-oriented signalling information between the communication system and the 
external terminal device. A conversion of the data format of the payload data 
connection, for example the data format of an ISDN-oriented B-channel, onto the data 
format of the local data network thereby ensues in an external 'router'. 

In general, an S 2M interface comprises, first, 30 payload data channels that 
are fashioned as ISDN-oriented B-channels with a transmission rate of 64 kbit/s and, 
second, a signalling channel that is fashioned as ISDN-oriented D-channel with a 
transmission rate of 64 kbit/s. This means that the S 2M interface for the connection of 
the external 'router' is only optimally utilized given larger local data networks. Given 
smaller local data networks, the payload data channels of the S 2M interface are 
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physically occupied by the connection of the 'router', and potentially existing free 
transmission capacities cannot be used in some other way, for example^for the 
connection of a communication terminal device. 

The present invention is based on the object of opooifying gneasures that 
5 optimize an access to a data network connected to a communication system, 
particularly in the framework of/leleworking. 

This object is inventivel^ achieved with the features of patentWaim 1 . 

A critical advantage of the inventive network switching unit is eompriood 
■therein that, due to its fashioning as a unit integratable in the communi^^oir 
10 a considerable simplification in the system is achieved compared to an arrangement 
with an external 'router'. Since the bidirectional time-division multiplfex^oriented 
switching terminals of the switching network module are directly connected via the 
network switching unit or/ioiipcct ivcl >\ via the conversion unit arranged t herein to the 

A. 

local data network connected to the communication system, data packets 
15 communicated to the communication system or, respectively, to the network 
switching unit can be communicated between the networks connected to the 
communication system ~ for example, between an ISDN-oriented communication 
network and an Ethernet-LAN — solely with the assistance of the communication 
system via the network switching unit arranged in the communication system. Due to 
2 0 the arrangement of the network switching unit in the communication system, an 

economically involved connection of an external 'router' — for example, an 'ISDN 
router' including the S2 M interface of the communication system needed for the 
connection of the external 'router' can be foregone, and, thus, a cost-beneficial 
switching-oriented connection can be created between a local data network ~ for 

2 5 example, an Ethernet LAN — and the communication network— for example, am 

ISDN-oriented communication network. 

A further advantage of the inventive network switching unit is oomprifled - 
4her oin that, due to the concentration of the system components needed for a router 
functionality and those needed for a 'teleworking' on a common assembly, the 

3 0 program-oriented changes relating to their function can be undertaken in a simple way 

and without intervention into the controller of the communication system. 
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A further advantage of the inventive network switching unit is comprised 
therein that, due to the implementation of the system components needed for a router 
function and those needed for a 'teleworking' function on a common assembly, only 
one payload data connection (instead of two payload data connections) for 
communicating payload data and terminal device-oriented signalling information 
between the external terminal device and the network switching unit need be set up 
for offering the performance features realized by the communication system at an 
external terminal device via a communication network. 

Advantageous developments of the invention^are indicated in the 
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Due to the arrangement of <aT)TMF recogmtion-unit and of an output unit 
for stored voice messages orrfespeetrvelyxtext messages on the network switching 
unit, the performance features realized by the c , c1rurj l system can also be offered at 
arbitrary external terminal devices -- and not only a terminal devices configured for 

'teleworkm£. e? ^^^^ 0 ? ^ ^ 

An exemplary embodiment of the invention is explained in greater detail 

below on the basis of the drawing^ 
Thereby ohown are: 

Figure Y^££^V££ foTtihe^ematic illustration of a communication 

system with a network switching unit arranged therein; 
Figure t^^t^fof^sc&m^c illustration of the critical function 

__. units of the network switching unit; 
Figure 3*%^^!^fi^sZfe™te illustration of two communication 
systems according to Figure 1 arranged in a communication network. 
Figure 1 showTa schematic illustration of a communication system PBX 
with a network switching unit IGATE arranged thefew and configured as subscnber 
line unit. The communication system PBX comprises further subscriber oc^ 
^peetive^ line units - a first and second line unit ABG1, ABG2 are shown by way 
of example - for connection of communication terminal devices or r *espectivei^ for a 
connection to further communication systems arranged in a communication network 
KN. FurtheT^eTommunication system PBX contains a switching network module 



KN comprising a plurality of bidirectional, time-division multiplex-oriented switching 
terminals KA^KA^-whereby-the-tim^ 

toiiiiiiialsKAl,...,KAk-are configured as PCM terminals (pulse code mode 
modulationf^&feferred to as PCM highways, speech highways or S 2M connections. 
Each PCM highway comprises, first, thirty payload channels that are fashioned as 
ISDN-oriented B-channels { integr ated at m ix * d i gital ac t w ur k frwith a transmission 
rate of 64 kbits/s and, second, comprises a signaling channel that is fashioned as 
ISDN-oriented D-channel with a transmission rate of 64 kbit/sy^ia tho owitohiii&- 
t o rmmal KAk, the bi t ching ii L tw or k mot h ilr KN is . connected to a bidirectio nal^ 
time-division multiplex-oriented PCM interface PCMS of the network switching unit 
IGATE. Via the further PCMterminals KA1, KA2, the switching network module 
KN is respectively connected tc\^ bidirectional, time-division multiplex-oriented 
terminal SK of the first and of the second line unit ABG1, ABG2. 

Furtner, a control unit STE comprising a plurality of control terminals 
SAl,..SAk is arranged in the communication system PBX. The control unit STE is 
connected to a control input SM of the switching network module KN via a control 
terminal SAk. Via the furtner control terminals SA1,...SA3, the control unit STE is 
connected, first, to an HDLc\iterface HDLCS arranged at the network switching unit 
IGATE and, second, is connected to control terminals SM of the first and of the 
second line unit ABG1, ABG2. 

A communication network KN - for example, an ISDN-oriented 
communication network - composed of a plurality of communication systems 
connected to one another is connected to a network terminal NA - for example, a 
bidirectional, time-division multiplex-oriented S 2M terminal - of the first line unit 
ABG1. A first external terminal device KE1 having a data^^^u^c^o DV that, 
for example, is fashioned as personal computer or as insert card for an existing 
terminal device, and a second external terminal device KE2 are connected to the 
communication network KN. A first internal terminal device KE3 having the 
communication system-internal telephone number 6833 is connected to a first 
subscriber terminal Tl - for example, to an S 0 terminal (2B + D, i.e.^ ISDN-oriented 
payload channels and one ISDN-oriented signaling channel) of the second line unit 



ABG2, and a second internal terminal device KE4 having a communication system- 
internal telephone number 471 1 is connected to a second subscriber terminal T2. 

A local network LAN, for example, an Ethernet-LAN (local area network) 
- is connected via LAN interface LANS to the network switching unit IGATE. A 
5 plurality of computers D-S, TW-R, for example "personal computers" or "multi-media 
workstations", are connected to one another by the local network LAN. 

Figure 2 shows a schematic illustration of the critical function units of the 
network switching unit IGATE. The network switching unit IGATE comprises 
LAN access unit LAN-AE with a/f LAN interface^ whcr c b y the LAN interface LANS 
1 0 can be connected to the local network LAN. The network switching unit IGATE 
further comprises a PCM line unit PCM-^E having bidirectional, time-division 
multiplex-oriented PCM interface PCMS,^hef©by the PCM interface PCMS can be 
connected to the switching terminal KAk of the switching network module KN of the 
communication system PBX. Further, the PCM line unit PCM-AE comprises an 



15 assembly switching network module BG-KN connected to the PCM interface PCMS 
A DTMF recognition unit DJMF^rR^an-output unit S-AE are also arranged in the 



PjQM^line'unit PCM-AE. (The DTMF recog^ion unit DTMF serves the purpose of 
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^re cognm ng andevaluati^^ form of DTMF signals received - 

via a pay load data connection conducted via the PCM interface PCMS. The output 
2 0 unit S-AE ecrvccHbr coiimiunicating - stored voice messages to an external terminal 
device KE2 via a payload data connection. 

Further^ a signaling unit SE having an HDLC interface HDLCS is 
arranged at the networlS^switching unit IGATE. Via the HDLC interface HDLCS, the 
signaling unit SE is conne^tible to the control terminal SAE of the control unit STE of 

2 5 the communication system PBX. The LAN line unit LAN-AE, the PCM line unit 

PCM-AE and the signaling unit SE are respectively connected via a terminal UA to a 
terminal EL, EP, ES of a conversion unit MH arranged at the network switching unit 
IGATE. 

The conversion unit MH comprises a control unit SU. With the assistance 

3 0 of the control unit SU, data communicated to the network switching unit IGATE -oc^ 

-cesp©Gti*©ly, to the LAN line unit LAN-AEyar the PCM line unit PCM-AEar-the 



signaling unit SE are communicated between the local network LAN and the payload 
data channels of the communication network KN brought to the network switching 
unit IGATE. 

4£ tins end, the control unit^SU of the conversion unit MH comprises an 
^^^m^jm^OitSv^tiDg routing informatio^- i.e.^destination and source 
""data - contained in data to be communicated and also comprises a switching unit VM- 
R for communicating the data from and to the local network LAN or, rcrpoctinlj^ 
from and to the communication network KN depende^tSn the evaluation result. 
Further^signalmg information are converteo^rotocol-suited^Tconversion unit KV- 
R of the control unit SU. To that end and given data to be communicated to the local 
network LAN, the signaling information incoming at the signaling unit SE are 
converted into corresponding routing information, and the payload data incoming at 
the PCM line unit PCM-AEyogether with the routing information that have been 
formed^are converted into format-suited data, i.e^data adapted to the LAN format, and 
are communicated to the LAN line unit LAN-AE. 

For an exchange of data between the local network LAN connected to the 
network switching unit IGATE and the communication network KN, the LAN line 
unit LAN-AE or #s i«spTOtiVel% the LAN interface LANS has an unambiguous 
identification orr fc sp cct iv el yi address allocated to it, i,o nn idnntifiritinn nr 
^rnrp octivcly , adtt rooo that is valid worldwide. Since the applications that realize the 
data exchange - for example, a software module realizing data exchange - are resident 
on different levels of the OSI reference model, a plurality of identifications or__ 
feo poctwol yq addresses valid on different levels of the OSI reference model are 
allocated to the LAN line unit LAN-AE. Thus, an unambiguous, assembly-specific 
LAN identification mac is allocated to the LAN line unit LAN-AE. The assembly- 
specific LAN identification mac realizes a hardware address of the LAN interface 
LANS resident on layer 1 of the OSI reference model and is stored in a non- volatile 
memory PROM arranged at the network switching unit IGATE. 

Additionally, an unambiguous, logical network identification or^ 
- res p ec tiv el y, network address ipag is allocated to the LAN line unit LAN-AE. This is 
four bytes long and represents an address of the layer 3 of the OSI reference model - 
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for example, an Internet protocol address. The logical network identification ipag 
identifies both the LAN line unit LAN-AE as well as the local network LAN 
connected to the LAN line unit LAN-AE. The logical network identification ipag is 
stored in a memory area SP1 of a volatile memory SPF arranged at the network 
switching unit IGATE. 

The network switching unit IGATE additionally comprises a control unit 
STW that comprises a protocol unit PROT and a filter unit FWALL. The control 
STW is connected via control terminals SW to the LAN line unit LAN-AE, to the 
PCM line unit PCM-AE, to the signaling unit SE of the conversion unit MH and to 
the memories PROM and SPF. The communication of data to be communicated 
between the local network •AfcNr the communication network KN and terminal 
devices KE3, KE4 internally connected to the communication system PBX is realized 
by the protocol unit PROT. Realized in the protocol unit PROT are, first, the Internet- 
specific protocols TCP/IP (transmission control protocol/Internet protocol), H. 323 as 
well as the PPP protocol (point-to-point protocol) designed for the transport of 
TCP/IP data packets and of H.323 data packets via a point-to-point connection, and 
the H.320 protocol conceiv ed for a transmission of voice and data via an ISDN- 
oriented connection. 

A security-oriented decoupling of the networks LAN, KN connected to the 
network switching unit IGATE is realized by the filter unit FWALL. As a result of 
the filter function realized in the filter unit FWALL, a data access from the local 
network LAN onto a potentially further communication system-internal local network 
is checked for authorization, as is a data access via the communication network KN to 
the local network LAN as well. For the realization of the filter functions, both the 
source as well as destination addresses contained in the routing information of the 
data to be communicated are checked for allowability (this check is often referred to 
as source and destination checking in the literature). When checking the source 
address and given a connection setup initiated via the communication network KN, 
the telephone number of the calling communication terminal device is checked on the 
basis of a list (not shown) with predetermined, ^mthorized telephone numbers (is often 
referred to as subscriber authentification in the literature) and, thus, inadmissible 
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connections via the communication network KN are prevented. Further, the logical 
network identification ipag of data packets incoming at the LAN line unit LAN-AE 
are checked. When the source address is authorized for the exchange of data via the 
network switching unit IGATE, the destination address contained in the routing 
information is checked according t^^ftid criteria. Additionally, an authentification 
check of the source address can be implemented on the basis of the protocols PAP 
(password authentification protocol) and CHAP (challenge handshake authentification 
protocol) provided in the framework of the PPP protocol. 

After the data have successfully run through the filter functions, i.e^after 
confirming the authorization of the data exchange between the communication 
terminal devices identified by the source and destination address, the destination 
address orr«speCfiveI)\ logical network identification ipag contained in the data are 
evaluated by the routing functions realized on the network switching unit IGATE or^ 
feopoctively, at the conversion unit MH and the protocol unit PROT. When the local 
network LAN is identified by the logical network identification ipag, the data are 
correspondingly switched in^s^ way via the conversion unit UE. 

The volatile memory SPF also comprises a third memory area SP3 for 
storing logical destination network identifications ipel,...ipek of further 
communication systems arranged p the communication network or^fespeetiveiys of 
the local network connected Ae4to that are provided for a data exchange with the 

A 

local network LAN or/respectively with the communication terminal devices 
connected to the local network LAN. To this end, a communication network 
identification rnl,...rnk respectively representing a telephone number of 
corresponding network switching units arranged in the further communication 
systems are stored in a fourth memory area SP4 of the volatile memory SPF allocated 
to the third memory area SP3. At least one communication network identification 
rnl,..rnk is allocated to every logical destination network identification ipel,...,ipek 
stored in the third memory area SP3. Given- data to be communicated to a 
communication system arranged in the communication network KN, the further 
conversion unit KVK-R arranged in the control unit STW of the network switching 
unit IGATE determines the corresponding logical destination network identification 
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ipel,...,ipek stored in the third memory area SP3, and a corresponding payload data 
connection is setup via the communication network KN on the basis of the allocated 



communication network identification/nl,...,/nk stored in the fourth memory area 
SP4. 

So that further communication systems arranged in the communication 
network KN can set up a corresponding payload connection to the communication 
system PBX or^ respectively, to the network switching unit IGATE, an unambiguous 
communication network identification mw is allocated to the network switching unit 
IGATE, ^mbcmg stored in a second memory SP2 of the volatile memory SPF. 

The exchange of data between local networks LAN1, LAN2 connected to 
a network switching unit IGATE 1, IGATE2 and between a local network LAN1 and 
an external terminal device KE11 connected tc^^orrmiunjcation network KNshall be 
explained in greater detail on the basis of the atruotfegram shown in Figure 3. The 
^ct^grai^gchematically shows two communication systems PBX1, PBX2 arranged 
in a communication network KN and configured according to Figure 1. The two 
communication systems PBX1, PBX2 are connected via a PCM line unit PCM-AE1, 
PCM-AE2 to the communication network KN. Both communication systems PBX1, 
PBX2 comprise a network switching unit IGATE l<IGATE^according to Figure_2^__£. 

The network switching unit IGATE ^arranged in tl^first-communication 
system PBX1 comprises a first LAN line unit LAN-AE-havmg an LAN interface (not 
shown). The first LAN line unit LAN-AE1 has a logical network identifier ipagl = 
139.1.20.0 allocated to it that is four bytes long. The network switching unit IGATE2 
arranged in the second communication system PBX2 comprises a second LAN line 
unit LAN-AE2 having an LAN interface (not shown). The second LAN line unit 
L$N-AE2 has a logical network identification ipag2 = 140.7.27.0 allocated to it. 
DcloV C omy - logical network identifications ipag oryrespetrtiveiyvthe hiternet protocol 
addresses allocated to the individual units or local networks shall b e con s idered, i.e.- 
the transport realized in the layers 3 and 4 of the OSI reference model ov re c pectively,, 
the exchange of data packets controlled by the TCP/IP protocols arranged t herein sh a ll 
-be-explained in greater detail. 
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A first local network LAN1 is connected to the first LAN line unit LAN- 
AE1, a communication terminal device KE1C) himg connected viata*t^first local 
network LAN1 to the network switching unit IGATE1 or/-r espec live l y , to the first 
communication system PBX1. The logical network identification, i.e.,the 
5 standardized Internet protocoj^ address, is structured according to version 4j- i.c. it — 
comprise s four b ytes. The local network can3*«eby be unambiguously identified by 
the addressing information covering the first three bytes; the communication terminal 
KE10 in the local network can be identified by the addressing information covering 
the last byte. Due to the allocation of the Internet protocol address ipagel = 
10 139.1.20.0 to the first LAN line unit LAN-AE1, both the first LAN line unit LAN- 

O AE1 as well as the first local network LAN1 connected j^r& o are identified by the 

"Z. A - 

m first three bytes ipag = 139.1.20. Correspondingly, the communication terminal 

device KE10 connected to the first local network LAN1 exhibits the Internet protocol 
address ipag - 139.1 .20. 1 . 
r n 15 A second logical network LAN2 is connected to the second LAN line unit 

J\ 7 . LAN-AE2, a communication terminal device KE12-bemg connected via-said second 

A O local network LAN2 to the network switching unit IGATE2 or^-f ospcctivcly^ to the 

fU 

p second communication system PBX2. The second local network LAN2 connected to 

the second LAN line unit LAN-AE2 has the Internet protocol address ipag = 140.7.27 
2 0 allocated to it. The communication terminal device KE12 connected to the second 
local network LAN2 correspondingly comprises the Internet protocol address ipag = 
Pr 140.7.27.1. Further, an external communication terminal device KE1 1 that exhibits 

the Internet protocol address ipag = 172.16.0.8 is connected to the communication 
network KN. 

2 5 Cnvon data -= indicated by a dotted line VI --to b e communicated from the 

A 

communication terminal device KE10 connected to the first communication system 
PBX1 to the communication terminal device KE12 connected to the second 
<V communication system PBX2, -these-exhibit the Internet protocol address ipag = 

139.1.20.1 a^source address and the Internet protocol address ipag — 140.7.27.1 as^ 

3 0 destination address. On the basis of the destination address and with the assistance of 
^ftr the evaluation and switching units-KNK-R, VM-R arranged at the network switching 
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unit IGATE1, the telephone number of the network switching unit IGATE2 arranged 
in the second communication system PBX2 is identified and a corresponding payload 
data connection is setup to the network switching unit IGATE2 addressed on the basis 
of the telephone number. According to the destination address ipag = 140.7.27.1, the 
evaluation and switching units BW-R, VM-R arranged at the network switching unit 
IGATE2 communicate the communicated data packets to the second local network 
LAN2 or/ respectively to the communication terminal device KE12. 

^GiVfcn data - indicated by a broken line V2 - to be communicated from the 
external communication terminal device KE1 1 connected to the communication 
network KN to the communication terminal device KE10 connected to the first 
communication system PBX1, a payload data connection between the external 
communication terminal device KE1 1 and the network switching unit IGATE1 
arranged in the first communication system PBX1 is setup in a first step on the basis 
of the telephone number of the network switching unit IGATE1 in the first 
communication system PBX1. The communicated data have the Internet protocol 
address ipag = 172.16.0.8 as source address and the Internet protocol address ipag = 
139.1.20.1 as destination address. The communicated data packets are communicated 
according to the destination address ipag = 139.1.20.1 to the first local network LAN1 
or, respectively, to the communication terminal device KE10 by the evaluation and 
switching units BW-R, VM-R arranged at the network switching unit IGATE1. 

The collaboration of the critical system components needed for sr^ 
"teleworking" - shall be^ explainedjn greater detail below on the basis of Figures 1 and 
2. - 

For offering performance features realized by the communication system 
PBX and available at internal subscriber terminals Tl, T2 at an external 
communication terminal device connected to the communication network KN and 
configured for^'teleworking", terminal device-oriented signaling information that 
are based on a signaling protocol Cornet-TS as usually available in the signaling 
exchange between internal terminal devices KE3, KE4 and the communication system 
PBX are communicated between the external communication terminal device and the 
communication system PBX. The communication of the terminal device-oriented 
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signaling information between the external communication terminal device and the 
communication system PBX is controlled, for example, by a computer - referred to 
below as teleworking computer TW-R - arranged in the local network LAN. 

When, for example, a "teleworking" log-on is initiated by a subscriber at 
5 the first external terminal device KE1, then a payload data connection DV - shown 
with broken lines in Figure 1 - between the first external terminal device KE1 and the 
teleworking computer TW-R is set up via the network switching unit IG ATE - via the 
first line unit ABG1, the switching network module KN and the network switching 
{V omitlGATE.-fste] 

1 o For the log-on of the first external terminal device KE1 at the teleworking 
Q computer TW-R, for example, the subscriber inputs the communication system- 

01 internal telephone number of an internal terminal device allocated to the subscriber - 

i J for example, the telephone number 471 1 of the second internal terminal device KE4 - 

2 and inputs an appertaining, subscriber-associated identifier PIN (private identification 
n P 15 number) - for example, the -PINAr The log-on information are communicated via the 

payload data connection DV to the teleworking computer TW-R. When no internal 
terminal device KE3-KE4 connected to the communication system PBX is allocated 
to the subscriber, the telephone number of a fictitious terminal port of the 
□ communication system PBX can be communicated as an alternative - i.e., a purely 

2 0 logically existing terminal port that is only established in terms of administration and 

maintenance and exhibits no hardware components. 

A check of the log-on of the first external terminal device KE1 occurs on 
the basis of a list (not shown) stored in the teleworking computer TW-R that contains 
in the internal communication system telephone numbers or / f s especttveIyj identifiers 

2 5 PIN authorized for the "teleworking". When the check has confirmed the log-on, the 

teleworking computer TW-R assigns a fictitious terminal port - for example, the 
fictitious terminal port FP having the internal communication system telephone 
number 3200 - of the network switching unit IGATE to the first external terminal 
device KE1. Due to the activation of the performance feature "call redirection" 

3 0 realized by the communication system PBX, all calls directed to the internal terminal 

port referenced by the internal communication system telephone number are 
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simultaneously redirected to the fictitious terminal port FP of the network switching 
unit IGATE. 

Additionally, all terminal device-oriented signaling information (assuming 
the log-on of the first external terminal device KE1 at the communication system PBX 
with the internal communication system telephone number of the second internal 
terminal device KE4) to be communicated from the control unit STE of the 
communication system PBX to the second internal terminal device KE4 (internal 
communication system telephone number 471 1) are redirected to the fictitious 
terminal port FP (with the internal communication system telephone number 3200) of 
the network switching unit IGATE. The terminal device-oriented signaling 
information are communicated from the control unit STE of the communication 
system PBX to the network switching unit IGATE, which communicates them to the 
first external terminal device KE1 in the way described above. 

By communicating terminal device-oriented signaling information based 
on the signaling protocol Comet-TS to the first external terminal device KE1, all 
performance features realized by the communication system PBX are made available 
to the first external terminal device KE1 in the same way they are made available to 
the second internal terminal device KE4. A communication of terminal device- 
oriented signaling information from the first external terminal device KE1 - assuming 
Ift^ tog^^r t hCT c of a t the communication system PBX - to the control unit STE of the 
communication system PBX-eas«efr-in the same way in the opposite direction. 

A. 

Given a connection setup - which, for example, ensues by lifting up the 
receiver at the first external terminal device KE1 - initiated by the first external 
terminal device KE1 - assiiming^ ^^og^^SDroof at the communication system PBX 
- to a further (internal or external) terminal device - for example, to the first internal 
terminal device KE3 a connection setup message is communicated via the payload 
data connection D V to the teleworking computer TW-R. The teleworking computer 
TW-R forwards a connection setup message for the fictitious terminal port FP of the 
network switching unit IGATE to the control unit STE of the communication system 
PBX. In response^theceto and in a first step, the control unit STE of the 
communication system PBX sets up a sub-connection between the fictitious terminal 
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port FP of the network switching unit IGATE and the switching network module KN 
of the communication system PBX by occupying a free payload channel of the PCM 
highway that connects the network switching unit IGATE to the switching network 
module KN. 

5 In a next step, the teleworking computer TW-R communicates a readiness 

message to the first external terminal device KE1 via the payload data connection 
ft D^V. In response thereto, the first external terminal device KE1 sends the telephone 

number allocated to the first external terminal device KE1 in the communication 
network KN to the teleworking computer TW-R in a reply message. In a further step, 
10 a further sub-connection to the first external terminal device KE1 is setup from a 
'% further fictitious terminal port RP of the network switching unit IGATE (often 

Pi referred to as "remote port" in the literature). After the switching of the sub- 

■ 

LJ connection to the further sub-connection in the assembly switching network module 

J BG-KN of the network switching unit IGATE, a dial tone sounds at the first external 

y 1 1 5 terminal device KE1 (signaling the readiness to input dial information), 

f * The dial information - for example, 6833 for the first internal terminal 

fir fU device KE3 - input in response -thereto at the first external terminal device KE1 are 

m communicated via the payload connection DV to the network switching unit IGATE 

" and are forwarded from the latter to the control unit STE of the communication 

^ 2 0 system P^X. Subsequently, a terminal device connection between the first internal 

terminal device KE3 and the first external terminal device KE1 is setup by the control 
unit STE of the communication system PBX. 
^ - Qiveu a connection setup to the second internal terminal device KE4 

proceeding from a further (external or internal) terminal device - assuming the log-on 

2 5 of the first external terminal device KE1 with the internal communication system 

Ar 

telephone number of the second internal terminal device KE4 y a sub-connection 
between the further terminal device and the fictitious terminal port FP of the network 
switching unit IGATE is setup by the communication system PBX on the basis of the 
activated call redirection for the second internal terminal device KE4. In a next step, 

3 0 the teleworking computer TW-R communicates a readiness message to the first 

external terminal device KE1 via the payload connection DV. The first external 
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terminal device KE1 subsequently sends the telephone number allocated to the first 
external terminal device KE1 in the communication network KN to the teleworking 
computer TW-R in a reply message. In a further step, a further sub-connection to the 
first external terminal device KE1 is setup proceeding from a further fictitious 
terminal port RP of the network switching unit IGATE. In a final step, the sub- 
connection and the further sub-connection are coupled in the assembly switching 
network module BG-KN of the network switching unit IGATE, a l us idMvh iiueE 

A 

-the terminal device connection between the first external terminal device KE1 and the 
further terminal device arises-. 

A communication of the voice and of the terminal device-oriented 
signaling information between the network switching unit IGATE and the first 
external terminal device KE 1 -ensues- with H.323 data packets on the basis of the PPP 

■A 

protocol. With the assistance of the H.323 protocol, the terminal device-oriented 
signaling information to be communicated and the voi^^^compressed and 
converted into data packets based on the TCP/IP protocol. 

After the end of the terminal device connection existing between the first 
external terminal device KE1 and the further terminal device, the further fictitious 
terminal port RP of the network switching unit IGATE is released by the teleworking 
computer TW-R and is thus available for a new connection setup between an arbitrary 
terminal device logged on at the communication system PBX and a further terminal 
device. In contrastt hcrcto r the fictitious terminal port FP of the network switching 
unit IGATE remains allocated to the first external terminal device KE1 and is only 
released after a log-off of the first external terminal device KE1 initiated by the 
subscriber. After the log-off and due to the deactivation of the call redirection at the 
communication system PBX, the terminal device-oriented signaling information to be 
communicated to the subscriber by the control unit STE of the communication system 
PBX are communicated to the terminal port of the internal terminal device allocated 
to the subscriber - for example, at the terminal port of the second internal terminal 
device KE 4 having the internal communication system telephone number 471 1. 

For offering performance features realized by the communication system 
PBX and available at internal subscriber terminals Tl, T2 to an arbitrary external 
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communication terminal device connected to the communication network KN, control 
information in the form of DTMF signals (dual tone multi-frequency) are 
communicated from the external terminal device to the network switching unit 
IGATE via a voice connection. For the DTMF signals, a characteristic signal is 
allocated to each key of a terminal device/4his-bern^ communicated via the voice 
connection when the key is actuated. The signal differs in frequency and signal 
duration from the data usually communicated via the voice connection, so that the 
signals can be identified and interpreted at the network switching unit IGATE. 

The external terminal device can be connected to the communication 
system via an arbitrary communication network, for example^an analog 
communication network, an ISDN-oriented communication network or a radio 
telephone network. The demands made of the external terminal device are m e rely 
^aSia^hcrcin-that the MFV dial method (multi-frequency dial method) for 
generating DTMF signals is supported by the external terminal device. 

For a log-on of the second external terminal device KE2 at the 
communication system PBX, a subscriber inputs, for example, a "teleworking" 
telephone number at the second external terminal device KE2. In response thereto-, a 
voice connection is setup between the second external terminal device KE2 and the 
network switching unit IGATE. 

For an identification of the second external terminal device KE2 at the 
communication system PBX, the output unit S-AE arranged at the network switching 
unitJGATE communicates a first, recorded voice message to the second external 
terminal device KE2 that prompts the subscriber to input the telephone number 
allocated to the second external terminal device KE2 in the communication network 
KN - referred to below as manual identification. Additionally, a second recorded 
voice message is communicated from the output unit S-AE to the second external 
terminal device KE2 for an authentification of the subscriber, this prompting the 
subscriber to input a personal identification number PIN. These identification and 
authentification data communicated in the form of DTMF signals via the voice 
connection are interpreted by the DTMF recognition unit DTMF and are forwarded 
via the LAN line unit LAN- AE to the teleworking computer TW-R. The teleworking 
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computer TW-R enters the second external terminal device KE2 as being identified, 
for example^with an entry of the second external terminal device KE2 in a list (not 
shownynsofar as this was not already carried out in an earlier identification. 

As result of the identifier PIN communicated in the authentification data, 
that internal subscriber terminal port of the communication system PBX via which the 
subscriber would like to log on at the communication system PBX is identified on the 
basis of a list (not shown) stored in the teleworking computer TW-R. When the 
identifier PIN A is communicated during the framework of the authentification, for 
example, then a log on of the second external terminal device KE^^^s^rthe 
second internal terminal device KE4. Additionally, the subscriber can be requested to 
communicate a personal password. 

When the telephone number allocated to the second external terminal 
device KE2 in the communication network KN - for example, in the framework of an 
ISDN connection (in the framework of the performance feature "calling party 
number") - was automatically communicated from the second external terminal device 
KE2 to the network switching unit IGATE - also referred to below as automatic 
identification y a check is carried out in the teleworking computer TW-R to see 
whether the second external terminal device KE2 has already been identified, i.e.^ 

A. 

whether an entry for the second external terminal device KE2 is already present in the 
list. When the second external terminal device KE 2 has not yet been identified, the 
output unit S-AE of the network switching unit IGATE communicates the second 
recorded voice message to the second external terminal device KE2, this prompting 
the subscriber to input the personal identifier PIN and/or the personal password. 

Alternatively, the identifier PIN communicated by the subscriber can be 
allocated to a fictitious terminal port of the communication system PBX. Subscribers 
to whom no physically existing internal terminal device is allocated can thus also use 
the performance features of the communication system PBX at the external terminal 
device. 

A check of the log-on of the second external terminal device KE2 occurs 
on the basis of a list (not shown) stored in the teleworking computer TW-R that 
contains the internal communication system telephone numbers or^ rcGp o otivcl^ 
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identifiers PIN authorized for the "teleworking". When the check has confirmed the 
log-on, a fictitious terminal port - for example, the fictitious terminal port FP having 
the communication system / internal telephone number 3200 - of the network 
switching unit IGATE is allocated to the second external terminal device KE2 by the 
5 teleworking computer TW-R. At the same time and due to the activation of the 

performance feature "call redirection" realized by the communication system PBX, all 
calls directed to the internal subscriber terminal port (for example, the second 
subscriber terminal T2 of the second line unit ABG2 with the internal communication 
system telephone number 471 1) identified by the internal communication system 

1 0 telephone number of, respectively, by the identifier PIN are redirected to the fictitious 
terminal port FP of the network switching unit IGATE. 

When, following the log-on, the voice connection is interrupted, for 
example by hanging up the receiver at the second external terminal device KE2 (t his 
^oorre^^^to^e normal case), then a renewed identification (communication of the 

15 telephone number allocated to the second external terminal device KE2 in the 
communication network KN) of the second external terminal device KE2 at the 
communication system PBX is necessary in order to setup a new voice connection to 
the network switching unit IGATE. Additionally, the authentication data must be re- 
transmitted in the framework of the manual identification. 

2 o Assuming the log-on of the second external terminal device KE2 at the 

communication system PBX with the internal communication system telephone 
number or^fesp eclively vdentifier of the second internal terminal device KE4, the 
conffbl unit STE of the communication system PBX additionally redirects terminal 
device-oriented signaling information to be communicated to the second internal 

2 5 terminal KE4 to the fictitious terminal port FP of the network switching unit IGATE. 

In the above-described way, the control unit STE of the communication system PBX 
communicates the terminal device-oriented signaling information to the teleworking 
computer TW-R via network switching unit IGATE. 

In the teleworking computer TW-R, a message (for example, a terminal 

3 0 device-oriented signaling information) communicated from the control unit STE of 

the communication system PBX to the fictitious terminal port FP is evaluated, and, in 



20 

instance^ wheiein this message is to be forwarded to the second external terminal 
device KE2, is converted into a voice message corresponding to the terminal device- 
oriented signaling information. The voice message is subsequently communicated via 

a newly established voice connection to the second external terminal device KE2 and 

r flirts 
is outpu^hefeat; for exampl^via a loudspeaker. Further, there is the possibility of 

communicating messages corresponding to the terminal device-oriented signaling 
information to SMS-compatiole terminal devices (slioil message o crvic c), particularly 
radio terminal devices. To this end, a message is communicated to the appertaining 
"network provider", who communicates the corresponding text message to the 
terminal device at which the text message is output, for example^at a display. 

When, proceeding from a further (external or internal) terminal device, a 
connection setup to the second internal terminal device KE4 is initiated - assuming the 
log-on of the second external terminal device KE2 at the communication system PBX 
with the internal communication system telephone number oiyrespectrvely^ identifier 
of the second internal terminal device KE4 y a sub-connection between the further 
terminal device and the fictitious terminal port FP of the network switching unit 
IGATE is setup due to the activated call redirection. In a further step, a further sub- 
connection between a further fictitious terminal port RP of the network switching unit 
IGATE and the second external terminal device KE2 is setup on the basis of the 
telephone number of the second external terminal device KE2 in the communication 
network KN communicated in the identification data. In a final step, the sub- 
connection and the further sub-connection are coupled in the assembly switching 
network module BG-KN of the network switching unit IGATE y as^^uj^\^reo^ 
terminal device connection between the second external terminal device KE2 and the 
further terminal device arises. 

^•Givea a connection setup initiated by the second external terminal device 
KE2 to a further (internal or external) terminal device, a voice connection to the 
further fictitious terminal port RP of the network switching unit IGATE is setup on 
the basis of a renewed input of the "teleworking" telephone number. After a 
communication of the identification data via the voice connection, the output unit S- 
AE of the network switching unit IGATE communicates a recorded voice message to 
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the second external terminal device KE2 that informs the subscriber about possible 
user actions such as, for example, output of a voice message stored in the 
communication system PBX or setup of a terminal device connection proceeding from 
the second external terminal device KE2 to a further terminal device. Due to the input 
of a significant key combination at the second external terminal device KE2, a control 
information corresponding to the key combination is communicated in the form of 
DTMF signals via the voice connection to the network switching unit IGATE that 
signals the communication system PBX that, proceeding from the fictitious terminal 
port FP of the network switching unit IGATE, a terminal device connection is to be 
setup to a further terminal device. Subsequently, the control unit STE of the 
communication system PBX sets up a sub-connection between the fictitious terminal 
port FP of the network switching unit IGATE and the switching network module KN 
of the communication system PBX by occupying a free payload channel of the PCM 
highway connecting the switching network module KN and the network switching 
unit IGATE. 

After a coupling of the voice connection with the sub-connection in the 
assembly switching network module BG-KN of the network switching unit IGATE, 
the dial tone sounds at the second external terminal device KE2. The dial information 
subsequently input at the second external terminal device KE2 - for example 6833 for 
the first internal terminal device KE3 - are communicated to the network switching 
unit IGATE in the form of DTMF signals via the voice connection and this network 
switching unit IGATE forwards these to the control unit STE of the communication 
system PBX. Subsequently, the control unit STE of the communication system PBX 
sets up a terminal device connection between the second external terminal device KE2 
and the first internal terminal KE3. 

When there is the possibility at the second external terminal device KE2 of 
communicating the telephone number allocated to the second external terminal device 
KE2 in the communication network KN automatically to the network switching unit 
IGATE, for exampleyn the framework of an ISDN connection (in the framework of 
the performance feature "calling party number"), then the subscriber can initialize a 
connection setup proceeding from the communication system PBX by inputting a 
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specific "teleworking" telephone number. The network switching unit IGATE 
recognizes on the basis of the specific "teleworking" telephone number that a terminal 
device connection to a further terminal device is to be setup from the second external 
terminal device KE2 and does not accept the call of the second external terminal 
device KE2. In a next step^and proceeding from the communication system PBX, a 
connection proceeding from the further fictitious terminal port RP of the network 
switching unit IGATE is set up to the second external terminal device KE2 on the 
basis of the telephone number of the second external terminal device KE2 in the 
communication network KN automatically communicated in the framework of the 
ISDN connection, so that no charges for the terminal device connection to the further 
terminal device to be setup are incurred by the subscriber at the second external 
terminal device KE2. 

The control information sent from the second external terminal device 
KE2 during a terminal device connection existing between the second external 
terminal device KE2 and a further terminal device are communicated to the network 
switching unit IGATE in the form of DTMF signals via the terminal device 
connection. The control information are identified at the network switching unit 
IGATE by the DTMF recognition unit DTMF andare forwarded to the teleworking 
computer TW-R. In the teleworking computer ^W-R, the received control data are 
converted into terminal device-oriented signaling information, for example^pn the 
basis of a list (not shown). These converted terminal device-oriented signaling 
information are forwarded via the network switching unit IGATE to the control unit 
STE of the communication system PBX. If the control information communicated by 
the second external terminal device KE2 in the form of DTMF signals cannot be 
interpreted by the network switching unit IGATE, then the DTMF signals are 
forwarded to the further terminal device. 

After the end of the terminal device connection existing between the 
second external terminal device KE2 and the further terminal device, the further 
fictitious terminal port RP of the network switching unit IGATE is released by the 
teleworking computer TW-R and is thus available for a new connection setup between 
an arbitrary terminal device logged on at the communication system PBX and a 



further terminal device. The fictitious terminal port FP of the network switching unit 
IGATE, in contrast, remains allocated to the second external terminal device KE 2 and 
is only enabled after a log off of the second external terminal device KE2 initiated by 
the subscriber. After the log off and due to the deactivation of the call redirection at 
the communication system PBX, the terminal device-oriented signaling information to 
be communicated from the control unit STE of the communication system PBX to the 
subscriber are communicated to the terminal port of the internal terminal device 
allocated to the subscriber - for example, at the terminal port of the second internal 
terminajdevice KE4 having the internal communication system telephone number 
471 1. driven a log-on of a further external terminal device with the same internal 
communication system telephone number or/resp cctivcl ys identifier as the second 
external terminal device KE2, the fictitious terminal port FP of the network switching 
unit IGATE is allocated to the further external terminal device. 

A maximum of 256 fictitious terminal ports can be configured at the 
network switching unit IGATE. Furt^^S^ network switching unit IGATE is 
connected to the switching network module KN of the communication system PBX in 
the form of PCM highways via 128 payload channels. Since two payload channels 
are required for each terminal device connection of a logged on terminal device to a 
further terminal device, a maximum of the 64 terminal device connections can be 
simultaneously set up via the network switching unit IGATE. Since, given a 
maximum of 64 simultaneously setup terminal device connections, 64 further 
fictitious terminal ports RP of the network switching unit IGATE are occupied by the 
terminal device connections, 191 free fictitious terminal ports FP of the network 
switching unit IGATE are available for a log on of terminal devices at the 
communication system PBX. 



